monitoring for mass spectrometry was programed as described in Table 1 , and six 126 neonicotinoids and an acetamiprid metabolite, N-dm-acetamiprid, were detected in the range of 127 96% to 102%. Precision of analysis of all seven neonicotinoids was confirmed by multiple analysis, with a relative standard deviation of 10% (Table 1) . Analytes were quantitated using 129 internal standard methods, and calibration curves were generated for each analyte by mixing 130 compounds with blank urine specimens to final concentrations of 0.05, 0.1, 0.2, 0.5, 1.25, 2.5, 131 3.75, and 5 ng/mL. During the preparatory stage of our study, internal standards for nitenpyram 132 and N-dm-acetamiprid were not commercially available. Hence Nitenpyram was quantified 133 using the Dinotefuran internal standard; dindotefuran-d3. Our choice of Dinotefuran-d3 for 134 Nitenpyram quantification based on the similarity in the retention times Nitenpyram and 135 Dinotefuran, as well thee similarities in physicochemical properties of both compounds. In the 136 absence of an internal standard, N-dm-Acetamiprid was also quantified using Acetamipride-d6.
137
Undetectable neonicotinoid levels were confirmed in urine specimens from a volunteer who 138 mainly eats organic food, and these were then used as blank urine. Extraction and purification of 139 each calibration point was performed using the method described above, and linearity exceeds 140 r 2 = 0.9 in all calibration curves. Limits of quantitation (LOQs) were calculated as the lowest 141 points on standard curves (Table 1) with relative standard deviations of less than 15% (n = 5)
142
and signal-to-noise ratios of 5:1. 
2.5.Measurements of urinary creatinine concentrations

144
Urinary creatinine concentrations were determined using Urinary Creatinine 10-Plate
145
Detection Kits (Arbor Assays, City, MI, USA) according to the manufacturer's instructions. 
2.6.Air sample preparation and analysis
147
Particulate matter from study and reference areas were prepared as described previously 148 (Takenouchi et al. 2016) . Briefly, shredded filters were put into 10 mL aliquots of ethyl acetate:
149 acetone (9:1,v/v) solutions and were sonicated for 5 min. Extracts were dried under a gentle stream of nitrogen gas and were then dissolved in 1 mL of distilled water:acetone we applied r = 0.8 and 0.6, respectively, for these neonicotinoids (JMPR 2010; FSC 2016) .
166
Finally, daily exposures to thiacloprid and other neonicotinoids were calculated by applying 167 these coefficients to equation (1). According to a previously reported kinetic study (Harada et al.
168
2016), most of acetamiprid, once absorbed into the body, is rapidly metabolized and excreted to urine as 169 N-dm-acetamiprid. In the estimation of EDI values for acetamiprid, we incorporated N-dm-acetamiprid 170 data into acetamiprid data. 171
Atmospheric contributions to EDIs of neonicotinoids in children from study areas were 172 calculated using equation (2) In addition to thiacloprid, six other neonicotinoid compounds that are not constituents of
214
EcoOne-3-Flowable insecticides were detected in the children of this study (Tables 2, 3 and 4).
215
Although acetamiprid was detected in only 8.5% to 12.8% of subjects, its major metabolite N-216 dm-acetamiprid was present in 86.6% to 93.5% of our urine specimens. higher than those of thiacloprid (Tables 2, 3 and 4), and absolute urinary concentrations of these 220 neonicotinoids were higher than those of thiacloprid (Table 2, neonicotinoids in the present study area.
231
Children seemed to be exposed to multiple kinds of neonicotinoids in June and July compared to 232 May, the observation of which may reflect a more active pest control activity in summer in this 233 area. Generally, the majority (more than 80%) of the children were found to be exposed to multiple kinds of neonicotinoids in the study areas (Fig. 2) has a short atmospheric residence time, presumably due to its low vapor pressure (Table S2) .
254
The disparity between the trends of atmospheric thiacloprid concentrations observed in the 255 report by Takenochi et al. (2016) and that of the present study may be due to differences in (Table S1) .
267
In addition, we compiled EDI values of other neonicotinoids besides thiacloprid in children 268 during the EcoOne-3-Flowable insecticide spraying exercise in June ( although estimated intake levels of neonicotinoids were less than 2% of ADI values. Finally,
320
whereas current exposure levels of the compounds detected in this study were far below the found to be exposed to multiple neonicotinoid compounds. All abbreviations have been defined in Table 2 . found to be exposed to multiple neonicotinoid compounds. 
Reference data
